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repeating the steps of deblo^lfing and reacting another structure to form the 
plurality of complex structures^, 

96. The method of clain/95 wherein the complex structures include a nanostructure. 

97. The method of claim 95^h|?ein the complex structure include a polymer. 

98. The methokof claim 95 wherein the polymer is a synthetic polymer. 
•99. The method o%claim 95 wherein the polymer is a biopolymer. 

1 00. The method of claim 99 whereh/the biopolymer is a polynucleotide. 

101. The method of claim 99 wherein the biopolymer is a peptide. 

102. The method of claim 95 Wherein the first structure is a nucleotide. 

103 The method of claim /s wherein the first structure is a nanostructure. 

ft? 

1 04. The method of claim ^wherein the first structure is a monomer. 

105. The method ojfclaim 95 wherein the first structure is an amino acid. 
« ~A06 The methodV claim 95 wherein the first structure is a chemically reactive moeity. 

107. The method of claim 95 wher/jp^the electrodes have terminal portions formed in an 

array. 

^ 108. \he method of claim 95 wherein the synthesis of the plurality of complex structures 

^Q^odcurs without meVhanical movement of electrodes. 

109. The method of claim 95 furtbii^cluding providing a layer of material disposed 



D 



ru 



adjacent the electrodes. 

110. The method of claim {(^herein the layer couples the first structure to the electrode. 

111. The method of claim 1 09 wherein ti4 layer comprises a mesh structure. 

1 12. The method of claim 109 where/h glayer comprises a porous structure. 

113. The method of claim 1 09 wherein the layer comprises a lawn structure. 
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1 14. The method of claim 109 wherein trfe layer is a monolayer. 



115. The method of claim 95 furthec4nc\uding providing a scavenging substance. 



hepmcGd 

116. The method ^fcclaiyi 115 wherein the scavenging substance is included in a layer of 
material disposed adjacent the\^ctrode. 

117. The method of claim 115 wherein the scavenging substance scavenges adverse 
materials. 

118. The method of claim 117 wherein the /Adverse materials are produced in an 
,fj electrochemical reaction. 

fU 119. The method of claim 1 09 wherein the &yer is a permeation layer. 

%Z 120. The method of claim 109 further including a first structure coupled to the layer. 

L 121. The method of claim 95 wherein the second structure is present at the time of 

I- 1 deblocking of the first structure. 

q 122. The method of claim 95 wjlerein the second structure is provided subsequent to the 

deblocking of the first structure. 

123. The method of claim /95 wherein the application of the potential to the selected 
electrodes causes electrophoretic transport of charged reactants to where synthesis is to occur. 

124. The method of clami 95 filler including the step of providing a charged deblocking 
reagent which is selectively attracted adjacent an electrode. 

1 25 . The method/ of claim 1 24 wherein the charged deblocking reagent is 
electrophoretically transposed to an electrode. 

126. The method of claim 95 wherein the electrodes are formed directly on the substrate. 

127. The memod of claim 95 wherein the electrodes are round. 

128. The n/ethod of claim 95 wherein the electrodes are planar. 
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129. The method of claim 95 wherein a second potential is applied to at least one other 
electrode to protect structures at selected locations. 

130. The method of claim 129 wherein the protected/selected structure is associated with 
the electrode having the second potential. 

131. The method of claim 95 wherein the electrode array is in contact with a common 
solution. 

132. The method of claim 95 whereirf the sequence of the structure of the array is 
5 / 

. determined by selective activation of electrodes adjacent a common solution. 

H / 

ry 133. The method of claim 95 wherein the application of an electric field to the selected 

3 / 

electrodes provides a local concentratior/of reagents, wherein the reagents activate the selected site. 
B _ 134. The method of claim Jl33 |wtf£rein activation of the selected site includesdeblocking 

J? of the selected site. 

135. The method 4i claim 95 wherein the electric field causes increased local 
concentration of reagents arthe sites where the sub-unit is to be coupled. 

136. The method of claim 95 wherein the solution contains a phosphate buffer. 

137. The method of clain^»wherein the solution contains a citrate buffer. 

138. The method of claim S^yherein the solution contains a borate buffer. 

139. The method of claim 95 whereyi the solution contains a TRIS buffer. 

140. The method of claim 95 wherein the solution contains a TBE buffer. 

141. The method of claim 95 v^iere^he functional group is a chemical functional group. 

142. A method for electronic synthesis of an array of separately formed polymers on a 
substrate, which comprises the step/ of: 
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placing a buffering solution in contact with an array of electrodes that is 
proximate to a substrate surface, said surface being yproximate to one or more 
molecules bearing at least one protected chemical functional group attached thereto, 

selectively deprotecting at least one prote^ed chemical functional group on at 
least one of said molecules; 

bonding a first monomer having a/ least one protected chemical functional 

o 

~S group to one or more deprotected chemical functional groups of said molecule; 



selectively deprotecting a chemical functional group on the bonded molecule 
or another of said molecules bearing at least one protected chemical functional group; 

bonding a second monomer having at least one protected chemical functional 
group to a deprotected chemical functional group of the bonded molecule or said 
other deprotected molecul^ and ^ 

repeating the selective deprotection of a chemical functional group on a 
bonded protected monomer or a bonded protected molecule and the subsequent 
bonding of an additional monomer to said deprotected chemical functional group 
until at least tyvo separate polymers of desired length are formed on the substrate 
surface. 

143. A/method according to claim 142, wherein said buffering solution is selected from 
borate buffersyfatrate buffers, and phosphate buffers. 

144. A method acco/ding to claim 142, wherein said buffering solution is present in a 
concentration of at least 0.01 nUVL / 
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145. A method accordin^|^ci^m 142, wherein the concentration of the buffering solution 
ranges from 0.1 to 100 mM. 

146. A method according to claim 142, wherein said monomers are amino acids. 

147. A method according to claim 142, wherein said ijK>lecules are linker molecules or 
monomers. 

148. A method according to claim 142, wherein s/id molecules are attached to a layer of 
material overlaying said substrate surface. 

149. A method according to claim 142, whetffein said substrate is formed from at least one 
material selected from semiconductors, glass, ceram/cs and polymers. 

150. A method according to claim 142/wherein said array of electrodes comprises at least 
100 electrodes. 

151. A method according to claifn 150, wherein said array of electrodes comprises a 
matrix having hundreds of thousands of electrodes. 

152. A method according to claim 142, wherein each of the electrodes in said array ranges 
in diameter from less than 0.5 microja to about 200 microns. 

153. A method according to cla^^l42, wherein the electrodes of said array are formed 
from platinum or palladium. 

154. A method according to claim 142, which further comprises an additional bonding step 
wherein a pre- formed molecule is bonded to a deprotected chemical functional group on one or more 
of said molecules or monomers. 

155. The mefliod according to claim 142 wherein the monomer is a nucleotide. 

156. A method according to claim 142 wherein a structure which scavenges adverse 
materials produced: in an electrolysis reaction is situated proximate to one or more of said electrodes. 
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157. A method for electronically controlled synthesis of a plurality of complex structures 
on a substrate, comprising the steps of: 

providing a substrate having a plurality of controllable electrodes supported 
by the substrate and covered with a non-insulating laj/er, 

providing first structures coupled to the/electrodes, the structures having a 



protected functional group, 
P providing a solution in contact witfi the array of electrodes supported by the 



4S substrate, 

FU applying a potential to selected electrodes where synthesis is to occur, 

O / 

*t reacting a second structure witi^ro first structure, and 

/ \y 

*U repeating the step of/applying a potential and reacting a subsequent structure 

to form the complex structures, the synthesis of the array of structures occuring 
O without mechanical movement. 

158. The meth^of claim 157 wherein the activating of the selected site includes the 
deblocking of a protected rearafon group. 

1 59. The method of claim 1 57 wherein the complex structures include a nanostructure. 

1 60. The method of claim 1 57 wj4i^the complex structure include a polymer. 
n v 1 6 1 . The me^iod of claim 1 57 wherein the polymer is a synthetic polymer. 

/1 62. The methoM of claim 1 57 wherein the polymer is a biopolymer. 

1 63 . The method of claim 1 62 wherein the biopolymer is a polynucleotide. 

1 64. The method of claim 1 62 wherei»Jhe biopolymer is a peptide. 

165. The method of claim 1 5 7 wherein the first structure is a nucleotide. 

166. The method of claim 1^7 wherein the first structure is a nanostructure. 
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167. The method of claim 157 wherein thynrst structure is a monomer. 

168. The method of claim 157 wherein the first structure is an amino acid. 
^^2^69. The method of^aim 157 wherein the first structure is a chemically reactive moeity. 

170. The method of claim 157 wher^^ffre electrodes have terminal portions formed in an 

array. 

171. The metfibd of claim 157 wherein the synthesis of the plurality of complex structures 
occurs without mechanio&1^©vem§nt of electrodes. 

172. The method qfjtffim 157 further including providing a layer of material disposed 
adjacent the electrodes. 

^ 173. Tfte method of claim 172 wherein the layer couples the first structure to the electrode. 

— ^\Jt^ \ 1^4. The method of claim 172 wherein the layer comprises a mesh structure, 
pj 175. The metlibd of claim 172 wherein the layer comprises a porous structure 

p 176. The method otalaim 172 wherein the layer comprises a lawn structure. 

1 77. The method of claim 1 72 wherein the layer is a monolayer. 

178. The method of claim 157 further including providing a scavenging substance. 

179. The method of claim 178 whe^in the scavenging substance is included in a layer of 
material disposed adjacent the electrode. 

180. The method of claim 178 wherein the scavenging substance scavenges adverse 
materials. / 

181. The method of /6laim 180 wherein the adverse materials are produced in an 
electrochemical reaction. 

1 82. The method of clairt^l 72 wherein the layer is a permeation layer. 

183. The method of claim 172 furtftsr including a first structure coupled to the layer. 



Patent 
261/011 

184. The method of claim 157 wherein the second structure ^s present at the time of 
deblocking of the first structure. 

185. The method of claim 157 wherein the second structi^e is provided subsequent to the 
deblocking of the first structure. 

186. The method of claim 157 wherein the application of the potential to the selected 

(2/ electrodes causes electrophoretic transport of charged reactants to where synthesis is to occur. 

^ 1 87. The method of claim 1 57 further including the step of providing a charged deblocking 

y3 / 

2 reagent which is selectively attracted adjacent an electrode. 

hi / 

□ 188. The method of claim 187 wherein the charged deblocking reagent is 

4^ electrophoretically transported to an electrode. 

s 

W 189. The method of claim 157 wherein the electrodes are formed directly on the substrate. 

190. The method of claim 157 wherein the electrodes are round. 

191. The method of claim 157 wherein the electrodes are planar. 

192. The method of claim l/7 wherein a second potential is applied to at least one other 
electrode to protect structures at sel/cted^^tions. 

193. The method of clsfim 192 wherein the protected selected structure is associated with 
the electrode having the seconci potential. 

194. The methodyof claim 157 wherein the electrode array is in contact with a common 
solution. 

g\ 195. The methW of claim 157 wherein the sequence of the structure of the array is 

etermined by selective activation of electrodes adjacent a common solution. 

196. The method of claim 157 v/h^etin the application of an electric field to the selected 

electrodes provides a local concentrationybf reagents, wherein the reagents activate the selected site. 
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197. The method of claim ^9^ wherein activation of the selected site includes deblocking 
of the selected site. 

* 198. The method of claim 157 wherein the electric field causes increased local 
concentration of reagents A the sites where the sub-unit is to be coupled. 

199. The method o^claim 157 wherein the solution contains a phosphate buffer. 

200. The method of pMntl 57 wherein the solution contains a citrate buffer. 

201 . The method of clhmASl wherein the solution contains a borate buffer. 

202. The method of claim 157 wher/m the solution contains a TRIS buffer. 

203. The method of claim 157 wl^ereja the solution contains a TBE buffer. 

204. The method of claim 157 y&herein the functional group is a chemical functional 
group. 

205. A method ror electronically controlled synthesis of an array of structures supported 
on a substrate, the synthesized structures including a predetermined sequence of sub-units, 
comprising the steps of: 

providing an plurality of electrodes, the electrodes being supported by the 
substrate, 




providing a bu^er in\< intact winNhe electrodes, 

applying an electric to selected electrodes wherein a sub-unit is to be 



included within the structures 



orythe^atfray and applying a second electric field to at 



least certain other selecteSnelectrocles to protect the structures within the array where 



le\ 



the said sub-unit is not to be included\ and 

coupling a selected sub-unit t\ the said selected locations within the array 

wherein the sub-unit is to be included. V 
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206. The method of claim 205 wherein the synthesis of the array of structures 
occurs without mechanical movement of the electrodes. 

207. A method for electronically controlled synthesis of a plurality of complex structures 
on a substrate, comprising the steps of: 

providing a substrate having a plurality of controllable electrodes supported 
by the substrate and covered with a non-insulating layer, 

providing first structures coupled to the electrodes, the structures having a 
blocking group, 

providing a first solution in contact with the array of electrodes supported by 
the substrate containing an enzVme for selective removal of the blocking group, 

applying a potential to selected electrodes where synthesis is to occur, thereby 
concentrating the enzyme at those selected sites, 

providing a second solution containing a second enzyme for coupling and a 

incont&ct. with the array of electrodes, 



second structure having a blocking gro ij 
applying a potential to selected 
second structure, thereby concentrating 



electrodes wher£ synthesis is to occur for the 
the second enzyhie and the second structure at 
those selected sites, thereby coupling the secorwj stjzfcture to the first structure, and 

repeating the steps of providing the^frfst Wution f° r deblocking, applying a 
potential, applying a next solution with the next, structure to be coupled and an 
enzyme to effect the coupling, and applying the potential to couple the next structure 
to the existing structure, to form the complex structuresX 
208. The method of claim 207 wherein the first structure's a nucleotide. 
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